Crystal structure of oleate hydratase from Stenotrophomonas sp. KCTC 12332 reveals conformational plasticity surrounding the FAD binding site.
Unsaturated fatty acids are toxic to various bacteria, causing their death or growth inhibition. To prevent this toxicity, unsaturated fatty acids should be converted into saturated fatty acids via hydrogenation reaction, which is the complete reduction of double bonds on the carbon chain. In a recent report, we observed that Stenotrophomonas sp. KCTC 12332 exhibited a high biotransformation activity of oleic acid (OA) in 10-hydroxystearic acid and identified the gene encoding oleate hydratase (OhySt) by complete genomic analysis. In the present study, to further investigate the structural features of OhySt, the recombinant protein was expressed in Escherichia coli, and then purified and crystallized. Biochemical assay showed that OhySt produces 10-hydroxystearic acid in a flavin adenosine dinucleotide (FAD)-dependent manner, indicating that it requires FAD as a cofactor. The OhySt structure, which is determined in its apo state, allows for a structural comparison with the previously reported FAD bound structure of oleate hydratase. The comparison of structures indicates remarkable conformational change of the loop region surrounding the FAD molecule upon binding of FAD. This change forces one of the important catalytic residues into position for catalysis.